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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a liquid crystal display device capable of 
performing satisfactory drive while maintaining the symmetry of the external form 
of the glass of a display panel which is the condition needed for a cellular phone 
and while using electrode driving ICs having simple constitution. 
SOLUTION: Two pieces of scanning electrode driving IC 3, 4 and a piece of signal 
electrode driving IC 2 are mounted in a line on the substrate of one side of a 
liquid crystal panel by at least arranging the signal electrode driving IC 2 between 
the scanning electrode driving IC 3, 4. Moreover, the amplitude of the signal 
electrode driving waveform which is outputted by the IC 2 is made to be smaller 
than amplitudes of scanning electrode driving waveforms which are outputted by 
the IC 3, 4. 
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* NOTICES * 

JPO and \CIP1 are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] One substrate among the substrates of the pair which counters on both sides of a liquid 
crystal layer a scan electrode In the liquid crystal display which mounts two or more electrode drives IC 
for the substrate of another side having a signal electrode and driving said scan electrode and said 
signal electrode in one of substrates among the substrates of a pair Said two or more electrode drives 
IC are liquid crystal displays which are two or more scan electrode drives IC and at least one signal- 
electrode drive IC, and arrange said signal-electrode drive IC among said two or more scan electrode 
drives IC. 

[Claim 2] Pressure-proofing of said signal-electrode drive IC is a liquid crystal display according to claim 
1 characterized by being set as the prooFpressure less or equal of said scan electrode drive IC. 
[Claim 3] It is the liquid crystal display according to claim 1 or 2 which said scan electrode drives IC of 
two or more are the two scan electrode drives IC, and carries out [ two or more / of said scan 
electrode / being arranged, it connecting one scan electrode drive IC and the scan electrode arranged 
at odd-number Motome among the two scan electrode drives IC f and connecting the scan electrode 
drive IC of another side, and the scan electrode arranged at even-number Motome, and ] as the 
description. 

[Claim 4] A liquid crystal display given in any 1 term of claims 1-3 characterized by said scan electrode 
drive IC driving with a rocking power source. 

[Claim 5] The liquid crystal display according to claim 4 characterized by having separately from said 
scan electrode drive IC the rocking voltage regulator in connection with said rocking power source. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the electrode drive IC and its mounting approach of a 



-2- 



passive meld liquid crystal display. 
[0002] 

[Description of the Prior Art] the pocket telephone which is spreading quickly — being, a STN (super 
twisted nematic) liquid crystal panel is a display object adopted most widely. With the cellular-phone 
vessel, enlargement of the display screen asks and shines to a miniaturization and coincidence of 
sheathing. Therefore, the liquid crystal panel with the narrow width of face of the sheathing section is 
liked for the glass appearance over the longitudinal direction of the display screen by bilateral symmetry. 
Moreover, the method of mounting the electrode drive IC on a substrate, since the demand to a price is 
also severe (called a chip onboard.) moreover, in the case of a glass substrate, it is called chip-on glass 
— having — Following COG — calling — it is often adopted. The conventional example of the STN 
liquid crystal panel using this COG is explained based on drawing 7 and drawing 8 . 

[0003] Drawing 7 shows the 1st conventional example which carried out COG mounting of one electrode 
drive IC to the STN liquid crystal panel. In drawing 7 , (A) is an explanatory view in connection with [ in 
connection with a side elevation in a front view and (B) ] an electrode in (C). (A) And as shown by (B), 
the electrode drive IC 82 and bottom glass 83 have stuck to the tooth back of upper glass 81. In 
addition, optical members, such as a polarizing plate, were omitted. 

[0004] A signal electrode 86 and wiring 85 are formed in the tooth back of upper glass 81 in drawing 7 
(C). The scan electrode 87 is formed in the field by the side of the liquid crystal layer of bottom glass 83. 
The wiring 85 of upper glass 81 is for connecting the scan electrode 87 of bottom glass 83, and the 
electrode drive terminal of the electrode drive IC 82. The terminal side of the electrode drive IC 82 and 
the connection of upper glass 81 have taken connection on both sides of the anisotropy electric 
conduction seal (ACF ** is carried out the following). The intersection of a signal electrode 86 and the 
scan electrode 87 is each pixel, and the whole pixel is equivalent to the display screen. The scan 
electrode 87 is connected with the wiring 85 of upper glass 81 with the anisotropy electric conduction 
grain. The circuit on the electrode drive IC 82 and a substrate is connected through wiring (not shown) 
of upper glass 81, and wiring on a flexible printed circuit board (Following FPC is called) 84. Since this 
electrode drive IC 82 builds in the signal-electrode drive circuit and the scan electrode drive circuit, and 
it ends as it mounts in one liquid crystal display panel, it may be called a one chip mold. 
[0005] This electrode drive IC 82 is using the 6 value driving method (the following IAPT called an 
improved alt.pre SHUKO technique is called). A scan electrode drive wave-like and signal-electrode 
drive wave-like maximum voltage becomes about 15V for a display digit to be about 100 figures. 
[0006] Drawing 8 shows the 2nd conventional example which mounted two electrode drives IC to the 
STN liquid crystal panel. In drawing 8 , (A) is an explanatory view in connection with [ in connection with 
a side elevation in a front view and (B) ] an electrode in (C). (A) And as shown by (B), the signal- 
electrode drive IC 92, the scan electrode drive IC 94, and bottom glass 93 have stuck to the tooth back 
of upper glass 91. In addition, optical members, such as a polarizing plate, were omitted. 
[0007] In drawing 8 (C), the wiring 95 for connecting the electrode drive terminal of the scan electrode 
drive IC 94 with a signal electrode 96 and the scan electrode 97 is formed in the tooth back of upper 
glass 91. The scan electrode 97 is formed in the field by the side of the liquid crystal layer of bottom 
glass 93. The terminal side of the signal-electrode drive IC 92 and the scan electrode drive IC 94 and 
the connection of upper glass 91 have taken connection by ACF. The relation between a signal 
electrode 96, the scan electrode 97, a pixel, and a viewing area is the same as that of the 1st 
conventional example of drawing 7 . The scan electrode 97 is also connected with the wiring 95 of upper 
glass 91 with the anisotropy electric conduction grain. The signal-electrode drive IC 92 and the scan 
electrode drive IC 94 connect with the circuit on a substrate through wiring (not shown) of upper glass 
91, and wiring on FPC98. 

[0008] Next, the alt.pre SHUKO technique (Following APT is called) using a rocking power-source 
method is explained. Drawing 5 and drawing 6 explain the wave of a rocking power source and an 
electrode drive. Drawing 5 is the wave form chart showing the voltage level relevant to a rocking power 
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source. In drawing 5 . the polar control signal DF showed the polarity of an alternating current drive of a 
liquid crystal panel, and has reversed it periodically, and the amplitude is a logic level. High level and the 
low level of a logic level are the electrical potential differences of a power source POWER and Gland 
GND here, respectively. GND and POWER are the output voltage of the power source which a notation 
shows among the voltage levels shown by the dotted line, and Vcol and Vh are direct current voltage. 
The upper rocking power source VDD has the polar control signal DF and a reversal relation by the 
square wave, a peak price is an electrical potential difference Vh. and the minimum value is an electrical 
potential difference Vcol. The rocking power source VCC for logic is the square wave of the shape of 
the rocking power source VDD and isomorphism, and the maximum voltage is clamped by the electrical 
potential difference of a power source POWER. The rocking power source VSS which is equivalent to a 
gland similarly is the square wave of the shape of the rocking power source VDD and isomorphism, and 
the maximum voltage is clamped by the electrical potential difference of Gland GND. 
[0009] Drawing 6 is the wave form chart showing the signal relevant to an electrode drive wave. In 
drawing 6 . clock signal LOAD, start signal FR. and the polar control signal DF are logic signals, and high 
level and a low level are the power source POWER of drawing 5 , and the electrical potential difference 
of Gland GND. respectively. The m-th signal-electrode drive wave COLm outputted from the signal- 
electrode drive 1C 92 is a binary wave, the bottom is an electrical potential difference Vcol and the 
bottom is the electrical potential difference of Gland GND. VM is the intermediate voltage of an 
electrical potential difference Vcol and an electrical potential difference GND. and is calling it the pause 
electrical potential difference here. As for the rocking power source VDD, the high voltage Vh and the 
minimum electrical potential difference have [ a maximum voltage ] the polar control signal DF and a 
reversal relation on an electrical potential difference Vcol. The rocking power source VCC for logic and 
the rocking power source VSS for glands were omitted. The drive wave of 1. 2, and the 3 or 4th scan 
electrodes ROW0, ROW1. ROW2. and ROW3 has a selection pulse in each selection period, and the 
remaining periods serve as the pause electrical potential difference VM. 

[0010] When APT is used by circuit arrangement as shown in drawing 8 , electrical-potential-difference 
conversion of clock signal LOAD for controlling the scan electrode drive IC 94, start signal FR. and the 
polar control signal DF is carried out by the level shifter built in the scan electrode drive IC at a rocking 
electrical power system. First, the level shift of each signal LOAD, and FR and DF is carried out so that 
high level may become the electrical potential difference of a power source POWER, and the rocking 
power source VSS for glands in a low level. Next, a level shift is carried out so that it may become the 
rocking power source VCC for logic in high level, and the rocking power source VSS for glands in a low 
level. Within the scan electrode drive IC, with a value with the small potential difference of the rocking 
power source VCC for logic, and the rocking power source VSS for glands, since it is fixed, this 
electrical potential difference is used for the control logical circuit of the scan electrode drive IC 94. 
[001 1] Since a liquid crystal panel is a line sequential drive, the indicative data of the m~th signal 
electrode changes synchronizing with the falling edge of clock signal LOAD. At this time, the signal- 
electrode drive wave COLm serves as an indicative data and polar exclusive OR of the polar control 
signal DF. 

[0012] If start signal FR becomes high-level, synchronizing with the falling edge of the first clock signal 
LOAD, the scan electrode ROW0 of an eye will be chosen most. The output terminal of the scan 
electrode drive IC 94 connected to the scan electrode ROW0 at this time outputs the rocking power 
source VSS. Incidentally, the output terminal of the scan electrode drive IC 94 functions as a switch 
which changes an electrical potential difference VM to the rocking power sources VDD and VSS. in the 
period which chooses a scan electrode, when the polar control signal DF is high-level and the rocking 
power source VSS and the polar control signal DF are low level, it outputs the rocking power source 
VDD. and it outputs the pause electrical potential difference VM in the period (a non-selection period is 
called hereafter) which does not choose a scan electrode. It synchronizes with the falling edge of 2 or 
3rd clock signal LOAD similarly, and the selection pulse of negative polarity appears in the drive wave of 



-4- 



the 2 or 3rd scan electrodes ROW1 and ROW2. Since the polar control signal DF is reversed at the time 
of falling of 4th clock signal LOAD, in the drive wave of the 4th scan electrode ROW3, the selection 
pulse of straight polarity (peak value is Vh) appears. 

[0013] In addition, in order to attain an alternating current drive, the polarity-reversals signal DF needs 
to set up a reversal period so that a phase may shift per frame to start signal FR. The drive wave of 
each drawing becomes what took the difference the scan electrode drive wave-like of the pixel, and 
signal-electrode drive wave-like. 
[0014] 

[Problem(s) to be Solved by the Invention] since [ however, ] the function of the electrode drive IC of 
the one chip mold shown in the 1st conventional example has developed by color display, gradation 
display, etc. recently — logical circuits, such as Display RAM, a control circuit, an arithmetic circuit and 
a drive wave generating circuit, — occupying — although — increasing — ******** . Although 
detailed-ization of IC pattern rule is progressing by the advance of a production process, the area of the 
logical-circuit section tends to increase. Moreover, since the amount of information to display is also 
increasing, the number of scan electrodes of a liquid crystal panel is also increasing. For this reason, it is 
in the inclination for driver voltage to become high and for pressure-proofing of the electrode drive IC to 
become high. In this, since a scan and the signal-electrode drive wave of both IAPT(s) are high voltages, 
the electrode drive circuit area of the electrode drive IC in the one chip mold using this also tends to 
become large with a raise in pressure-proofing. 

[0015] Since the production process for logical circuits and the production process for electrode drive 
circuits are progressing in the opposite direction of detailed-izing and a raise in pressure-proofing, its 
common part between both production processes has been decreasing. For this reason, in the electrode 
drive IC of the one chip mold with which a low-battery circuit and a high-voltage circuit are intermingled, 
it came to need a very long process. If it has an extreme way of speaking, after letting the production 
process almost for logical circuits pass, it is the situation of letting the production process for high- 
voltage circuits pass again. In other words, the futility that it cannot but pass along this process 
although the high-voltage circuit which does not need an expensive detailed production process is a one 
chip mold therefore has arisen. A yield fall according to enlargement as mentioned above also unites the 
electrode drive IC of the one chip mold which needs a long production process, and a price rises 
remarkably. Consequently, the technical problem that the liquid crystal display module which uses the 
electrode drive IC of a one chip mold also becomes expensive occurs. 

[0016] In order to avoid a price hike of the electrode drive IC, as the 2nd conventional example showed, 
APT whose signal-electrode drive wave requires only a low battery is adopted, and a high-voltage 
circuit should just set a required scan electrode drive circuit to another IC. If the rocking power-source 
method of selection pulse amplitude which can drive the scan electrode drive IC on a half electrical 
potential difference mostly is furthermore used, the scan electrode drive IC can be miniaturized and 
cost will also be pressed down further, however, if 7 carries out the scan electrode drive IC to another 
chip, the technical problem that the symmetric property of the glass appearance in a display panel 
required as an object for cellular phones collapses will occur. 

[0017] Then, this invention is aimed at aiming at the cost cut of the liquid crystal display modules for 
cellular phones etc. by lowering the price of the electrode drive IC, while the glass appearance in a 
display panel required for cellular phones had carried out symmetric-property maintenance. 
[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention has the 
following descriptions. On one substrate of a liquid crystal panel, at least one signal-electrode drive IC is 
put in order and mounted two or more scan electrode drives IC and in the meantime. The signal- 
electrode drive wave amplitude which this signal-electrode drive IC outputs is smaller than the scan 
electrode drive wave amplitude which the scan electrode drive IC outputs. That is, it is characterized by 
setting up pressure-proofing of the signal-electrode drive IC lower than pressure-proofing of said scan 
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electrode drive IC. 
[0019] 

[Embodiment of the Invention] Drawing 1 is the explanatory view having shown the physical relationship 
of the electrode drive IC which carried out COG mounting, and other members in the STN liquid crystal 
panel in the gestalt of operation of this invention. In drawing 1 , (A) is an explanatory view in connection 
with [ in connection with a sectional side elevation in a front view and (B) ] an electrode in (C). (A) And 
as shown by (B), two scan electrode drives 3 and ICs 4 and the signal-electrode drive IC 2 were 
installed in the tooth back of the upper glass 1 which is a substrate, and the bottom glass 5 which is a 
substrate further has stuck to it. Upper glass 1 and bottom glass 5 have countered on both sides of a 
liquid crystal layer, and two or more scan electrodes 10 and two or more signal electrodes 9 are formed 
on each glass substrate here. Moreover, the signal-electrode drive IC 2 is arranged between the two 
scan electrode drives 3 and ICs 4. Although only one arranges the signal-electrode drive IC to drawing 
I , it may divide into some and more than one may be arranged. However, it is made to arrange between 
the scan electrode drives IC also in such a case. 

[0020] In drawing 1 (C). the wiring 8 other than a signal electrode 9 is formed in the tooth back of upper 
glass 1. Wiring 8 is for connecting the scan electrode 10 formed in bottom glass 5, and the electrode 
drive terminal of the scan electrode drive 3 and ICs 4 installed in upper glass 1. The terminal side of the 
scan electrode drive 3 and ICs 4 and the signal-electrode drive IC 2 and the connection of upper glass 1 
have taken connection by ACF. In addition, in order to ease the spacing conditions between ICs decided 
by relation of precision with an ACF flare in ACF although there is much ****** with a flare for every 
electrode drive IC, and in order to make a mounting process simplify, the scan electrode drive 3 and ICs 
4 and the signal-electrode drive IC 2 were carried on one ACF, and thermocompression bonding of the 
scan electrode drive 3 and ICs 4 and the signal-electrode drive IC 2 was carried out 
[0021] The intersection of a signal electrode 9 and the scan electrode 10 is each pixel, and the whole 
pixel is equivalent to the display screen. The left-hand side scan electrode drive IC 4 is connected to 1 
and odd number Motome's 3 or 5th scan electrode from on the display screen among the two scan 
electrode drives IC. The right-hand side scan electrode drive IC 3 is connected to 2 and even number 
Motome's 4 or 6th scan electrode from on the display screen. This is the wiring approach for it not being 
conspicuous and carrying out the difference of the electrode drive capacity of the scan electrode drive 
3 and ICs 4. The scan electrode 10 installed in the bottom glass substrate 5 is connected with the wiring 
8 of upper glass 1 with the anisotropy electric conduction grain. 

[0022] On FPC7, the rocking voltage regulator 6 which generates a rocking power source is begun, and 
the external components (not shown) which the scan electrode drive 3 and ICs 4 and the signal- 
electrode drive IC 2 need are carried. This liquid crystal panel is using APT by the rocking power-source 
method. 

[0023] Drawing 2 is a circuit diagram on FPC7 including the signal-electrode drive IC 2 and the scan 
electrode drive 3 and ICs 4. The same number as drawing 1 shows the same member. Wiring which 
connects the circuit board and this circuit of a cellular-phone machine is a two or more bits CPU signal, 
and the power source POWER and Gland GND of 2.5V. The items of a CPU signal consist of a data 
signal for exchanging a clock signal, a chip enable signal, the signal that discriminates a command from 
data, a reset signal, and an indicative data and a command, and have connected with the control block 
37 of the signal-electrode drive IC 2. 

[0024] 34 has obtained the high voltage Vh by the switching regulator 1 block of pressure ups of the 
signal-electrode drive IC 2. 34 outputs a clock to a transistor T1 1 block of pressure ups. When a 
transistor T1 intercepts the current path of a coil L1 with this clock, the high voltage occurs. Diode D1 
and a capacitor C1 rectify this high voltage, and the high voltage Vh is obtained. The high voltage Vh is 
pressured partially by resistance R1 and R2. the negative feed back is applied to 34 1 block of pressure 
ups, and the high voltage Vh is stabilized. A capacitor C2 adjusts the response of feedback and is 
reducing the ripple of the high voltage Vh. The high voltage Vh is inputted into the rocking vojtage 



-6- 



regulator 6. 

[0025] For driving a signal electrode, it is necessary to make an electrical potential difference Vcol into 
about 3V. 2 blocks of pressure ups. 35 doubles the electrical potential difference of a power source 
POWER by capacitors C3 and C4 f and obtains the electrical potential difference 33 of 5V. This electrical 
potential difference 33 is inputted into the power-source block 36 for a liquid crystal drive. The power- 
source block 36 outputs the pause electrical potential difference VM and an electrical potential 
difference Vcol by series REGYURETA. Capacitors C5 and C6 are stabilizing the pause electrical 
potential difference VM and the electrical potential difference Vcol, respectively. The pause electrical 
potential difference VM is inputted into the column drive block 39 of the signal-electrode drive IC 2, and 
also it is inputted into the scan electrode drive 3 and ICs 4. An electrical potential difference Vcol is 
inputted into the column drive block 39 of the signal-electrode drive IC 2, and also it is inputted into the 
rocking voltage regulator 6. 

[0026] The control block 37 of the signal-electrode drive IC 2 sends a control signal to each blocks, 
such as RAM38 of the signal-electrode drive IC 2, and the column drive block 39, or exchanges data, 
and also it outputs the 5-bit signal 31 to the rocking voltage regulator 6. In addition to clock signal 
LOAD, start signal FR, and the polar control signal DF, signals 31 are reset-signal RSTB and enable 
signal ROE. In addition, RAM38 outputs an indicative data to the column drive block 39. The signal- 
electrode drive IC 2 has the oscillation block 40 and temperature compensation block for performing a 
display control, and a contrast adjustment block (not shown). 

[0027] A power source POWER, the high voltage Vh, an electrical potential difference Vcol, Gland GND, 
and the 5-bit signal 41 input the rocking voltage regulator 6, and it outputs the signal 32 which carried 
out the level shift of the upper rocking power source VDD, the rocking power source VCC for logic, the 
lower rocking power source VSS, and the signal 31 that is 5 bits to the rocking electrical power system. 
The rocking power source VDD and the rocking power source VSS are connected through a capacitor 
C7. The rocking power source VCC and the rocking power source VSS are similarly connected through 
a capacitor C8. The 5-bit signal 32 and the rocking power sources VDD, VSS, and VCC are inputted into 
the scan electrode drive 2 and ICs 3. 

[0028] The rocking voltage regulator 6 has taken the structure (Following SOI is called) of forming an 
insulator layer on a silicon substrate and making a transistor and diode forming in the front face as an 
individual component. To the usual IC which performs isolation with reverse voltage, since the 
component has dissociated completely, SOI has turned to IC with a complicated electrical power system 
like a rocking power source. A rocking voltage regulator once carries out the level shift of the polarity- 
reversals signal DF to the electrical-potential-difference range of the high voltage Vh and Gland GND, 
and it is carrying out the level shift to the electrical-potential-difference range of the high voltage Vh 
and an electrical potential difference Vcol succeedingly. The wave of the rocking power source VDD of 
drawing 5 is acquired now. Next, a dc component is removed by the capacitor C7 from the output wave 
of this rocking power source VDD, a maximum voltage is clamped to Gland GND, and the lower rocking 
power source VSS is acquired. If it has another way of speaking, the VSS terminal of the rocking voltage 
regulator 6 will be an object for a clamp. Furthermore, a dc component is removed by the capacitor C8 
from the wave of the rocking power source VSS, a maximum voltage is clamped on the electrical 
potential difference of a power source POWER, and the rocking power source VCC for logic is acquired. 
The electrical potential difference impressed to the circuit which creates each rocking power sources 
VDD, VSS, and VCC does not exceed the high voltage Vh and the electrical potential difference 
obtained from the difference of Gland GND by dc-component removal by capacitors C7 and C8. 
Therefore, the signal-electrode drive IC 2 can use the component of pressure-proofing not more than 
the scan electrode drive 3 and ICs 4, comparable, or it. In the gestalt of this operation, GND, VM, 
POWER, Vcol, and Vh of the direct current voltage of drawing 5 R> 5 are 0V, 1.5V, 2.5V, about 3V, and 
about 15V in the liquid crystal panel of 100 division extent, respectively. 

[0029] Drawing 3 is the pad drawing of the scan electrode drive IC currently used with the gestalt of 



-7- 



this operation. An input terminal, the signal input terminals RSTB and LOAD, and FR, DF, ROE and the 
functional setting terminals SO. S1 , and S2 of the rocking power sources VDD, VCC, and VSS, VSSL, 
and the pause electrical potential difference VM are located in a line on one side. Output terminals 
OUTO. — OUT16, — , OUT48, — , OUT64 are located in a line with the three remaining sides in order. 
The gland (VSS) and the object (VSSL) for logical circuits of the whole scan electrode drive IC are 
divided as an input terminal of the lower rocking power source VSS here. This is for a logical circuit to 
make it make it not malfunction, even when a noise mixes in the gland (VSS) of the scan electrode drive 
IC. The functional setting terminals SO, S1, and S2 set up the order of selection and the selection period 
of an output terminal. The order of selection says whether the selection direction of an output terminal 
makes it go to OUT63 from OUTO. or it is made the reverse sense. In a setup of a selection period, the 
period which outputs a selection pulse will choose either for every period, every even number period, 
and every odd number period on the basis of a frame signal and a LOAD signal. The gestalt of this 
operation is explained using drawing 6 . By combining the function to set up the order of selection, and a 
selection period, the left-hand side scan electrode drive IC 4 outputs a selection pulse to the 1st scan 
electrode ROWO from 63rd output terminal OUT63L at the 1st period. Then, the right-hand side scan 
electrode drive IC 3 outputs a selection pulse to the 2nd scan electrode ROW1 from Oth output terminal 
OUTOR at the 2nd period. The scan electrode drive 4 and ICs 3 of the left and right-hand side outputs a 
selection pulse to the 3 or 4th scan electrode 2 and ROW 3 from 62 or 1st output terminal OUT62L and 
OUT1R similarly at the 3rd and 4 period. Electrically, that to which 15 proof-pressure Ruhr was 
intermingled in 3V proof-pressure Ruhr and high voltages is used for logic. Since the output pad pitch 
was 50 micrometers, the chip size became about 2mmx1.5mm. 

[0030] Drawing 4 is the rocking voltage regulator 6 (A) currently used with the gestalt of this operation, 
and the pad drawing of the signal-electrode drive IC 2 (B). In (A), power supply terminals POWER, Vh, 
and Vcol, GND, the level-shifter input terminals AO, A1, and A2, A3, A4, the polar control signal input 
terminal DF and the rocking power-outlet terminals VDD, VCC, and VSS, the level-shifter output 
terminals BO and B1, B-2, B3, and B4 are arranged. The reason for having prepared the input terminal of 
the polar control signal DF apart from the input terminal (AO grade) of a level shifter is for increasing the 
wiring degree of freedom on FPC which connects between rocking voltage regulators with the signal- 
electrode drive IC. One level-shifter input terminal and polar signal input terminal DF are connected on 
FPC7. The rocking voltage regulator 6 attaches a solder ball on each pad, and mounts it by the approach 
(flip chip) of taking wiring and connection on direct FPC. Since the pitch between pads was set to 200 
micrometers, the chip size was set to 1mmx1.2mm. The signal-electrode drive IC 2 of (B) has terminal 
I/O used for connection with a power source, CPU, external components, etc. in an upper long side, arid 
there are signal-electr.ode output terminals OUTO, — . OUT384 in another side. The long side of the 
scan electrode drive IC 2 was set to about 20mm from the output terminal pitch of 50 micrometers. 
Moreover, since the logical circuit used general 0.35 micrometers and the circumference of an analog 
circuit and a signal-electrode drive output terminal also used the 5V Ruhr, and it constituted only from a 
small component, the shorter side was set to 1.8mm. 
[0031] 

[Effect of the Invention] It is having arranged this invention in the same mounting field on both sides of 
one signal-electrode drive IC by two scan electrode drives IC from the above explanation, and having 
arranged, and the same structure as the time of using the electrode drive IC of a one chip mold can be 
taken, and the liquid crystal panel which has the symmetrical glass appearance which a cellular phone 
needs is obtained. Since it can manufacture only in the low-battery Ruhr, the signal-electrode drive IC 
can simplify the configuration of IC, and since a production process is short and small, a chip price is 
low [ the drive ]. Since the functional target is simple, and the logical circuit is small-scale, even if the 
scan electrode drive IC makes coarse the pattern rule for low-battery logic, there is little effect to the 
area of the whole IC. For this reason, the production process of the scan electrode drive IC becomes 
the whole in the coarse Ruhr, and cost will become low. 
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[0032] In this invention, although mounting cost went up a little because the number of the electrode 
drives IC increased, since the good drive could be performed and the price of the electrode drive IC fell 
sharply further, using the electrode drive IC of a simple configuration, the cost cut of a liquid crystal 
display module was attained. 

[0033] In addition, although APT by the rocking power source has explained, this invention is effective 
when the driver voltage of the signal-electrode drive IC is low compared with the driver voltage of the 
scan electrode drive IC. For example, in a STN liquid crystal panel, it is effective also by the drive 
approach (MLAmultHine addressing. MRA:multHow addressing. MLS: called multi-line selection etc.) 
which chooses two or more scan electrodes to 1 time of selection timing. Since an electrical potential 
difference required for the scan electrode drive IC on rated bias conditions becomes half [ of an 
electrical potential difference required of APT ] (the electrical potential difference in the case of a 
rocking power source thru/or electrical potential difference of IAPT) in the case where four scan 
electrodes are chosen as coincidence, if it is 100 figures, it is about 15V too. On the other hand, since 
the maximum electrical potential difference required for the signal-electrode drive IC becomes twice 
- APT. it is at least 6V too and it can be driven by the low battery. It becomes possible to lower the price 
of the electrode drive IC by the approach of this invention also in this case. 

[0034] Moreover, the signal-electrode drive IC which has memory, and a control function and various 
power sources has explained this invention. Since it is effective if the signal-electrode drive IC can drive 
by the low battery too, the signal-electrode drive IC and two scan electrode drives IC which have only a 
signal-electrode drive function may be put in order and mounted in a panel, and the graphic controller 
which has memory and a display-control function on FPC etc.. and the power source IC which performs 
various kinds of power control may be arranged. In this case, the price of the electrode drive IC 
becomes a remarkable low thing. Moreover, the effectiveness that the electrode drive IC can make glass 
size small in that [ small (shorter side is shortened) ] is also added. 



[Translation done.] 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The plot plan of the electrode drive IC in the gestalt of operation of this invention. 
[Drawing 2] The circuit diagram in the gestalt of operation of this invention. 

[Drawing 3] The pad Fig. of the scan electrode drive IC in the gestalt of operation of this invention. 
[Drawing 4] The pad Fig. of a rocking voltage regulator and the signal-electrode drive IC in the gestalt of 
operation of this invention. 

[Drawing 5] The wave form chart of the rocking power source of the conventional example. 
[Drawing 6] The electrode drive-related wave form chart of the conventional example. 
[Drawing 7] The plot plan of the electrode drive IC of the conventional example. 
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rD rawing 8] The plot plan of the electrode drive IC of the conventional example. 
* [Description of Notations] 
1, 81. 91 Top glass 
2 92 Signal-electrode drive IC 
3, 4, 94 Scan electrode drive IC 
5, 83, 93 Bottom glass 
6 [ ] Rocking Voltage Regulator 

7, 84, 98 FPC 

8, 21, 26, 85. 95 Wiring 

9, 86, 96 Signal electrode 

10, 87, 97 Scan electrode 
20 25 Seal 

22 27 Connection 
24 29 Viewing area 

82 [ ] Electrode Drive IC of One Chip Mold 

VDD Upper rocking power source 

VSS Lower rocking power source 

VCC Rocking power source for logic 

POWER Power source 

Vcol Upper signal-electrode driver voltage 

VM Pause electrical potential difference 

GND A gland, lower signal-electrode driver voltage 

DF Polar control signal 

LOAD Clock signal 

FR Start signal 



[Translation done.] 
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